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ABSTRACT 

Snake bite is a serious health hazard occurs throughout the world especially in tropical countries like India. This 
problem is more severe in the rural parts. In recent times due to the increasing realizations of health hazards and toxicity caused 
by synthetic drugs there has been a renewal of interest in the use of plant based drugs throughout the world. Almost 80% of the 
people in the developing countries depend on traditional medicines for primary health care including snake bites, most of which 
are derived from plants. Antiserum is the only therapeutic agent available against the snake envenomation. However antiserum 
sometimes does not provide enough protection against venom induced haemorrhage, necrosis, nephrotoxicity and often develop 
hyper sensitivity reactions. In order to overcome these drawbacks a search for suitable antagonist especially from plant sources 
is ventured throughout the world. Study on the role of Corallocarpus epigeaus on Naja naja venom induced lipid peroxidation 
in rats was attempted to identify its antidote activity against snake venom. 
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INTRODUCTION 

Snake bite is an important cause and is one of the major health risks in many countries (Venkatesan et ai, 2013; 
Williams et ai, 2010). The global snake bites exceeding 5,000,000 per year (Mariane et ai, 2011). The antivenom activity 
of medicinal plants could be considered as an effective alternative to produce mammalian antibody for the treatment of 
snakebite envenomation (Meenatchisundaram et ai, 2008). The usefulness and to evaluate the antivenom properties of the 
Indian medicinal plants in management of poisonous snakebites (Chidambaram Kumarapppan et aZ.,2011). The usage of 
natural medicine identified from plants and herbs has been influenced by inadequacy of biomedical health system and due 
to its cultural acceptability and cost effectiveness (Ramar Perumal Samy et ai, 2013; Gupta and Peshin 2012). In folk 
medicine, many vegetal species are employed for the treatment of snakebites in communities that lack prompt access to 
serum therapy especially in developing countries (Carvalho et al., 2013). Active compounds of higher plants and herbs 
have great impact on treatment and management of poisonous snake bite Atul Kaushik et al., (2013). 

Providing safe, readily available and effective treatment is one of the ways to mange poisonous snakebites to 
avoid harmful effects caused by venom. Important remedy is to search for different venom inhibitors from natural plant 
and herbal compounds and it plays significant role in cure and prevention of poisonous bites. Snake venoms contain many 
substances such as toxins, activators and inhibitors enzymes, growth factors and is a complex mixture with a wide 
spectrum of biological activities (Mady, 2002; Badr et al., 2012; Omale James et al., 2013). They alter the cellular and 
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enzyme activities of different organs and lead to different metabolic disorders. Lipid peroxidation is an important effect 
induced by snake venom plant extracts shown neutralization effect to some extent. 

The role of free radicals in the development of certain disorders for example in inflammation, cancer, tissue injury 
following cardiac arrest, transplant surgery or certain type of chemical poisoning is attracting considerable interest. A free 
radical is most easily considered simply as an atom or group of atoms containing an unpaired electron. In theory therefore, 
radicals might be readily formed by hemolytic cleavage of normal two electron covalent bonds for example, it as is the usual 
convension, (Robin wilson, 1987) the free radical is depicted with a bold superscript dot then 

H z O = H and OH 

H 2 O z = HOfand H or H 2 2 = 20H 

The 2 derived free radicals are involved in the pathogenesis of rat gastric mucosal injury induced by haemorrhagic 
shock. In rats subjected to stress the reduction of gastric mucosal blood flow is regarded as an important factor in the formation 
of injury. In this context the injury to tissues by the stress has been reported due to involvement of free radicals (Itoh et al., 
1987). In principle it appears as if stress borne out of drugs, environmental agents leading to tissue injury is of common and so 
does the case of the venoms whereby multitudinal toxicity of snake venoms in experimental models has been shown to involve 
tissue / cellular damage where the venom may induce the production of free radicals especially in the form of lipid peroxides 
(Ali et al., 1981). In view of the role of lipid peroxides in causing cellular / tissue injury attempt was made to measure the rat 
tissue Malanaldehyde (MDA) levels in LD 50 dose and antidote plant aqueous and ethanolic extracts separately and in 
combination treated rats in order to check whether the extracts screened can potentiate snake venom altered rat tissue MDA 
levels in vivo. 

MATERIALS AND METHODS 
Plant Extracts 

Plant material was procured from different places using the area of study. Collected samples were immediately 
chopped into small fragments to facilitate shade drying. Shade dried plant materials were powdered mechanically and extracted 
using solvents. Plant extracts both aqueous (AE) and ethanol extract (EE) with different concentrations (dose) were prepared 
from Corallocarpus epigeaus (C. epigeaus) plant material (Weniger, 1991) to study its antidote activity. 

Snake Venom 

Commercial snake venom Naja naja was obtained from Haff-kine Institute, Bombay, India. 

Maintenance and Treatment of Experimental Animals 

A colony of albino rats were maintained in well cleaned and sterilized cages in the animal house and ambient 
temperature was maintained at 24°C to 27°C to minimise the effects of stress. Animals were fed with commercial rat feed 
supplied by Kamadhenu agencies, Bangalore, India. Rats weighing 150 + 10 grams were used for the experimental studies. Rats 
were fasted for 24 hours prior to experimentation and were given free access to water. In all in vivo studies rats were treated 
with LD 50 dose of Naja naja venom which was dissolved in saline medium, saline and Corallocarpus epigeaus (C. epigeaus) 
plant extract, individually treated group of rats acted as control ones, 24 hours after treatment the control and experimental 
group of rats were anaesthetised with ether and were dissected, collected tissues like brain, heart, liver and kidney were isolated 
quickly and used for further studies. 
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Lipid Peroxidation 

In control and experimental tissue crude homoginates, the lipid peroxides (LPO) was estimated as malondialdehyde 
(MDA) released with thiobarbeturic acid (TBA) reaction using the procedure as described by Ohkawa et ai, (1979). 10% 
homogenate were prepared in ice cold 1.5% KC1 by using a Teflan potter - Elvenhjem homogeniser. Samples were centrifuged 
at 2500 x g for 10 min. and the resulting supernatant was used for analysis. 

Statistical Analysis of the Data 

The experimental data was analysed statistically following the methods adopted by Pillai and Sinha (1968). 
RESULTS 

The data shown in table: 1 depicts that the LD 50 dose of Naja naja venom treated rat tissues like brain, heart, liver and 
kidney exerted elevated levels of their MDA levels and the changes were found to be statistically significant (P< 0.05) 
compared to their control ones. The experimental control group of rat tissues receiving 50-150 mg/kg of C.epigaeus aqueous 
and ethanolic extracts exerted no significant changes over the control group of rats (saline treated ones). But dose dependent 
changes of both aqueous and ethanolic extracts with regard to tissue MDA levels in vivo were observed for individual extracts 
tested in this study. The percent changes observed over envenomation were shown ioxC.epigaeus plant aqueous and ethanolic 
extracts. Of all the plant extracts screened in varied doses the C.epigaeus ethanolic extracts were found to normalise the LD 50 - 
does Naja naja venom altered MDA levels in rat tissue and the least doses were observed for C.epigaeus ethanolic extract alone 
(table 1). 

DISCUSSIONS 

Lipid peroxidation involves the direct reaction of oxygen and lipid to form free radical intermediates and semi-stable 
peroxides. Lipid peroxidation is damaging process because of the subsequent reaction of free radicals that are produced (Pappel, 
1970). Also, subcellular membrane damage has been related to lipid peroxidation (Bishayee and Balasubramaniam, 1971; 
Klassen and Plaa, 1969). EL - Asmar et ai, (1979) have reported that the increase in polyunsaturated fatty acids following 
envenomation may lead to an increase in the rate of lipid peroxidation, which might be responsible for tissue damage. 

The LD 50 dose of Naja naja venom treated rat tissues showed elevated levels of MDA over a period of 24 hours and 
the changes were found to be statistically significant (P<0.05). Aqueous and ethanolic extract treated experimental control 
group of rats (C. epigaeus aqueous and ethanolic extract treated group of rats) showed a difference of only +10% over their 
control (saline injected) group of rats. The C.epigaeus aqueous extract in doses of 50-150 mg tested in vivo did not alter much 
of venom elevated MDA levels of rat tissue (table: 1). 

The Cepigeaus ethanolic extract in concentration of 150 mg could able to reduce venom altered MDA levels of rat 
brain upto 26.01%, heart MDA level upto 19.30%, liver MDA levels upto 19.08% and that of kidney MDA levels upto 
25.91%. The C.epigaeus ethanolic extract (100 mg dose) in rat tissue MDA level was reduced to some extent and the percent 
changes ranged in between 10% - 20% (table: 1). The overall data obtained confir that the ethanolic extracts of the plants at 
doses tested only at higher doses able to neutralize the venom effects with special reference to rat tissue MDA levels and the 
trend was observed more for C.epigaeus ethanolic extract. 

The amount of MDA produced, as measured by the thiobarbutyric acid assay, is a good indicator of endogenous lipid 
peroxidation (Tappel and Azalkin, 1960). Changes in lipid metabolism following snake and scorpion venom have been 
observed by several authors (Condrea and De Vries, 1965; EL - Asmar et al., 1972; Zwaal et al., 1973; Rosenberg, 1976). 



26 



Vijaya Ponna, Ranjani. R, Rao M. R & Sudarsanam G 



Increase in lipid peroxidation in various organs following venom administration might be due to availability of fatty acids 
which are mobilised from adipose tissue (Yaron and Braun, 1970; EL-Asmar et al, 1979). Khan et al., (1980) observed 
depletion of adrenal ascorbic acid following the administration of snake venom in rats, suggesting that the animal suffered 
significant stress. Moreover, increase in catecholamines following venom administration is well documented (Ismail et al., 
1972; Henriques et al., 1968) and this through the adenyl - cyclase-cyclic-AMP, may cause lipolysis in adipose tissue. Levine et 
al., (1964) suggested that a direct lipolytic action of the venom may be due to increase in cyclic AMP concentration. Moreover, 
increased fatty acid liberation by envenomation would result in an increase in the acetyl CoA, leading to an increase in the 
synthesis of cholesterol (Ashmore and Weber, 1968). Ali et al, (1981) studied the effect of Russell's viper (Vipera russelli) on 
rat tissue MDA levels and these authors have reported increased MDA levels in rat major tissues upon envenomation over a 
period of 24 hours. They further reported the above mentioned reasons as responsible for enhanced envenomated rat tissue 
MDA levels. Like reasons may be responsible for the present observed trend of rat tissue elevated MDA levels upon LD 50 dose 
of Naja naja venom treated rat tissues and the lipid peroxide formed in excess in envenomated tissue may cause cellular / tissue 
damage. 

From the data presented in table - 1, the ethanolic extracts of C.epigaeus in doses tested can neutralize the venom 
effect to some extent by depleting the extent of envenomated rat tissue MDA levels and thus may reduce the extract of 
envenomated rat tissue / cellular injury by lipid peroxides. Usually antioxidants are known well to reduce the formation of 
excess MDA and whether the plants ethanolic extracts possess antioxidatant properties or not is not known due to lack of 
adequate experimental data to the present. 
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Table 1: Effect of Corallocarpus epigaeus (Rottl) Clarke. Aqueous (AE) and Ethanolic Extracts (EE) 
on Naja naja Venom Induced Lipid Peroxidation and MDA Levels in Rat Tissue 
(Values Expressed as Nm of MDA/Gm Wet Wt of Tissue) 



Name 
of 


Control 
(Saline 


Envenom 

ated 
(LDj„ 

Dose 
Treated) 


Control+ 
C.Epigae 
us-AE 
(50mg) 


Control+ 
C.Epigae 
us - 

AE(50mg 
)+ 
Venom 


Control 
+CEpi 
gaeus - 
AE(100 
mg) 


Control+ 
C.Epigae 
us-AE 

(100 
Mg)+Ve 

nom 


Control 
+CEpi 
gaeus- 
AE(1S0 
mg) 


Control 
+C.Epi 
gaeus - 
AE(150 
Mg)+V 
enom 


Control 
+C.Epi 
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EE(50 
mg) 


Control 
+C.Epig 
aeus - 
EE(50 
Mg)+Ve 
nom 


Control 
+C.Epi 
gaeus - 
EE(100 
Mg) 


Control+ 
C.Epigae 

us - 
EE(100m 
g)+Veno 
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Control+ 
C.Epigae 

us- 
EE(150M 

g) 


Contro 
+C.Epi 
gaeus- 
EE(150 
Mg)+V 
enom 


Brain 


192.34± 


272.91*± 


191.75+ 

1.26 
0.306NS 


254.96** 
±3.16 
6.57 


195.61+ 
0.92 


241.67** 
±2.36 
11.44 


195.22 
±2.64 


232.02* 


196.36 
±2.34 


250.10* 


193.14 
±1.24 


225.55** 
±2.36 
17.35 


194.22 
±1.64 


201.90* 


SDPC 


1.24 


4.9141.88 


-1.700 


-1.497 


±1.14 


-2.09 


±1.05 


-0.415 


-0.977 


±3.11 








NS 


NS 


14.98 


NS 


8.35 


NS 


NS 


26.01 






325.83*+ 
4.64 
30.11 


251.92+2. 

54- 
0.603NS 


301.81** 
±4.68 
7.37 


251.42 


295.72** 
±3.49 
9.24 


253.69 


291.63* 


251.19 


300.26* 


250.00 


291.01** 
±3.40 
10.68 


252.05 


262.82* 


Heart 


250.41± 


±4.08 


±3.61 




±1.67 




±0.94 


±2.95 




SDPC 


5.23 


-0.403 


-1.309 


±3.72 


-0.311 


±2.51 


-0.163 


-0.654 


±3.17 






NS 


NS 


10.49 


NS 


7.84 


NS 


NS 


19.30 








352.73± 
4.69 1.24 
NS 


422.43** 
±05.60 
8.744 


358.35 


402.36** 
±6.75 
13.08 


361.41 


394.52* 


364.02 


422.17* 


362.41 


406.03** 
±03.45 
12.28 


361.51 


370.41* 


Liver 


357.19± 


462.91*+ 


±5.71 


±6.74 




±3.14 




±4.16 


±2.32 




SDPC 


2.14 
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NS 
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NS 
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NS 
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210.11 
±1.08 
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NS 
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14.61 
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NS 


235.24** 
±04.89 
20.32 


211.72 
±1.67 
-1.136 
NS 


218.75* 

±4.13 
25.91 



C.epigaeus: Corallocarpus epigaeus 

AE: aqueous extracts and EE: ethanolic extracts 

Each value is the mean + SD of seven samples 

PC: Per cent change over control / envenomated ones. 

*P<0.05 (Over saline treated ones). 

**P<0.05(Over envenomated ones). 

NS: Not significant. 



Impact of Antidote Medicinal Plant- Corallocarpus epigeus Extract on Lipid 27 
Peroxidation Induced by Naja naja- Snake Venom in Albino Rat 

REFERENCES 

1. Ali Fatehyab, S., Tariq, T., Hasan, M. and Saleem Haider, S. (1981). Effect of Russell's venom on lipid peroxidation 
in organs of the mouse. Toxicon, 19(6): 903-905. 

2. Ashmore, J. and Weber, G. (1968). Hormonal control of carbohydrate metabolism in liver. In: Carbohydrate 
Metabolism and Its Disorders. 1, p. 355 (Dickens, F., Randle, P.J. and Whelan, W.J. Eds). New York: Academic 
press. 

3. Atul Kaushik, Anghesom Ambesajir, Jeevan Jyoti Kaushik, Berhane Girmay (2013). Snake Venom Neutralization 
Effects of African Medicinal Plants & Their Impact on Snakebites: A Review, Asian Journal of Biomedical and 
Pharmaceutical Sciences, 3, (24), 1-6. 

4. Badr, G, M.K. Al-Sadoon, A.M. El-Toni and M. Daghestani, 2012. Walterinnesia aegyptia venom combined 
with silica nanoparticles enhances the functioning of normal lymphocytes through PI3K/AKT, NFkB and ERK 
signalling. Lipids Health Dis., 11: 27-27. DOI: 10.1 186/1476-51 1X-1 1-27. 

5. Bishayee, S. and Balasubramaniam, A.S. (1971). Lipid peroxide formation in rat brain. J. Neurochem., 18, 909. 

6. Carvalho, B. M. A. Santos, J. D. L., Xavier, B. M. , Almeida, J. R., Resende, L. M. , Martins, W., Marcussi, S., 
Marangoni,S., Stabeli, R. G.,Calderon, L. A.,Soares, A. M.,Da Silva, S. L. and Marchi-Salvador, D. P. (2013). 
Snake Venom PLA2s Inhibitors Isolated from Brazilian Plants: Synthetic and Natural Molecules, BioMed 
Research International Volume 2013, Article ID 153045, 8 pages, http://dx.doi.org/10.1155/2013/153045 

7. Chidambaram Kumarapppan, Albert Jaswanth, Karpagam Kumarasunderi (2011). Antihaemolytic and snake 
venom neutralizing effect of some Indian medicinal plants, Asian Pacific Journal of Tropical Medicine 743- 747. 

8. Condrea, E. and De Vries, A. (1965). Venom phospholipase A. A review., Toxicon, 2: 261. 

9. EL. - Asmar, M.F., Hodhad, S.S., Shoutry, S.and EL-Shimi, I.R. (1979). Abstr, VI Inter. Symp. Animal, Plant and 
Microbial Toxins, Toxicon., 17 : 41. 

10. EL-Asmar, M.F., Farag, R.M., Shoukry, S. and EL-Shimi, I.R. (1979). Effect of scorpion (Leiurus quinguestriatus H. 
and E.) venom on lipid metabolism, Toxicon, 17: 279. 

11. EL-Asmar, M.F., Ibrahim, S.A. and Rabie, F. (1972). Fractionation of scorpion {Leiurus quinque striatus H. and E.) 
venom. Toxicon, 10: 73. 

12. Gupta, Y.K. and Peshin, S.S. (2012).Do Herbal Medicines Have Potential for Managing Snake Bite 
Envenomation?, Toxicology International, 19 (2) , 89-99.(November 11, 2013, IP: 14.139.85.133]. 

13. Henriques, M.C., Gazzinelli, G, Diniz, GR. and Gomez, M.V. (1968). Effect of the venom of scorpion Tityus 
serrulatus on adrenal gland catecholamines. Toxicon, 5: 175. 

14. Ismail, M., Osman, O.H., Ibrahim, S.A. and E L -Asmar, M.F. (1972). Cardiovasular and respiratory response to the 
venom from the scorpion leisurus quinquestriatus E., Afr. Med. J., 49: 273. 

15. Itoh Makoto, Yoshitumi Tokoyama, Tadahisa Miyamoto, Shinpeimai, Takashi Joh, Kazuop, Ikeda, kei Matsusako, 
Akira Iwai and Toshihiko Takeuchi (1987). Role of Free radicals in water immersion stress-induced gastric injury in 
the rat. Microcirculation - an update, (1): 667. 



28 



Vijaya Ponna, Ranjani. R, Rao M. R & Sudarsanam G 



16. Khan, A.B., Tariq, M., Khan, M.A. and Tajuddin, M. (1980). Effect of Russell viper envenomation in myocardial 
metabolism and its modification with drugs in rats. /. Mol. Cell. Cardiol, 12: 72. 

17. Klassen, CD. and Plaa, G.L. (1969). comparison of the biochemical alterations elicited in liver from rats treated with 
carbontetrachloride, chloroform, 1, 1, 2- trichloroethane and 1,1,1-trichlo roethane. Biochem. Pharmacol., 18: 2019. 

18. Levine, R.A., Pesch, L.A., Klatskin, G. and Giarman, M.J. (1964). Effect of serotonin on glycogen metabolism in 
isolated rat liver. J. Clin. Invest. 43: 799. 

19. Mady, E.A., 2002. Antitumor and biochemical effects of Echis coloratus crude venom on ehrlich ascites 
carcinoma cells in vivo. J. Venom. Anim. Toxins. 

20. Mariane, A., C.D. Eduardo, E.B. Sergio, P.F. Caio and F.R.L. Jonathas et al, 2011. Hypericum brasiliense plant 
extract neutralizes some biological effects of Bothrops jararaca snake venom. J. Venom Res., 2: 11-16. 

21. Meenatchisundaram, S., Parameswari, G., Subbraj, T and Michael, A. (2008). Anti-venom Activity of Medicinal 
Plants - A Mini Review, Ethnobotanical Leaflets 12: 1218-20. 

22. Ohkawa, H., Onishi, N. and Yagi, K. (1979). Assay of lipid peroxidation in animal tissue by thiobarbi turic acid 
reaction. Anal Biochem, 95: 351. 

23. Omale James, Ebiloma Unekwuojo Godwin and Idoko Grace Otini (2013). In vivo neutralization of naja 
Nigricollis venom by uvaria chamae, American Journal of Biochemistry and Biotechnology 9 (3): 224-234. 

24. Pappel, A.L. (1970). Lipid peroxidation damage to cell components. Fed. proc, 29: 239. 

25. Pillai, S.K. and Sinha, H.C. (1968). In: Statistical Methods for Biological Workers, Ramprasad & Sons, Agra, India. 

26. Ramar Perumal Samya, Maung Maung Thwin, Ponnampalam Gopalakrishnakone, Savarimuthu Ignacimuthu 
(2013). Ethnobotanical survey of folk plants for the treatment of snakebites in Southern part of Tamilnadu, India, 
302-312. 

27. Robin Willson, L. (1987). Free radical Injury : On the Roce of Oxygen, Iron and antioxidants. Elsivier Science 
Publishars B.V. (Biomedical Division) Microcirculation - an update, 1: 647. 

28. Rosenberg, P. (1976). Bacterial and sanke venom phospholipases : Enzymatic probes in the study of structure and 
function in bio-electrically excitable tissue. In : Animal, Plant and Microbial Torxins, Vol:2 pp. 229 (Ohsaka, A., Ed.), 
New York : Plenum press. 

29. Tappel, A.L. and Azalkin, H. (1960). Inhibition of lipid peroxidation in microsomes by vitamin E. Nature, Lond, 185: 
35. 

30. Venkatesan, C, Sarathi, M., Balasubramanian, G, John Thomas, Balachander, V., Sarath Babu, V., Mohammed 
Yusuf Bilal, S., Abdul Majeed, S., Madan, N.,Sundar Raj, N., Vimal, S., Nambi, K.S.N, and Sahul Hameed, 
A. S. (2013). Antivenom activity of triterpenoid (C 34 H 68 2 ) from Leucas aspera Linn, against Naja naja naja 
venom induced toxicity Antioxidant and histological study in mice, Human and Experimental Toxicology, 1-24. 

31. Williams, D., J.M. Gutierrez, R. Harrison and D.A. Warrell, (2010). The Global Snake Bite Initiative: An antidote 
for snake bite. Lancet, 375: 89-91. 

32. Weniger, B. (1991). Theory and instrumentation involved with extraction, control, quality, insurance and registration 
of natural products . In : First international Advanced Course on Technology and control of Drugs, Perngia, pp. 3 1 -4 1 . 



Impact of Antidote Medicinal Plant- Corallocarpus epigeus Extract on Lipid 29 
Peroxidation Induced by Naja naja- Snake Venom in Albino Rat 

33. Yaron, R. and Braun, K. (1970). Cardiovascular effect of scorpion venom; morphological changes in the myocardium. 
Toxicon, (8): 91. 



34. Zwaal, R.F.A., Roelofsen, B. and Colieig, CM. (1973). Localization of red cell membrane constituents. Biochim. 
Biophys. Acta., 300: 159. 



